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@ Method for producing glass preform for single mode optical fiber. 

® A method for producing a glass preform for a single 
mode optical fiber comprising a core and a cladding, which 
method comprises depositing fine glass particle of a glass 
raw material on a periphery of a cylindrical seed member 
having a smooth and clean outer surface by flame hydrolysis 
to form a soot of the fine glass material, pulling out the seed 
rnemberfrom the soot, inserting a core glass rod in a hollow 
portion of the soot and dehydrating and sintering a complex 
of a core rod and a cladding to produce a glass preform from 
which an single mode optical fiber having low attenuation of 

^ lighttransmission, particularly duetoabsorption by hydroxyl 

^ groups, 
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METHOD FOR PRODUCING GLASS PREFORM 
FOR SINGLE MODE OPTICAL FIBER 

The present invention relates to a method for 
5 producing a glass preform for a single mode optical fiber. 
More particularly, it relates to a method for producing a 
glass preform for use in the fabrication of a single mode 
optical fiber with diminished attenuation of light trans- 
mission comprising a core made of pure silica and a cladding 
10 made of a silica optionally containing an additive. 

There are known several methods for producing an 
optical fiber including one comprising depositing fine glass 
particles on a periphery of a glass rod as a core by flame 

15 hydrolysis of a glass raw material to form a soot, melting 
the soot to produce a glass preform comprising a core and a 
cladding and then drawing the glass preform to fabricate an 
optical fiber. 

A method previously proposed by the inventors 

20 comprises depositing fine glass particles on a periphery of 
a pure silica rod as a core by flame hydrolysis and dehyd- 
rating and sintering the soot in an atmosphere including a 
gaseous fluorine-containing compound to add fluorine to the 
silica glass to produce a glass preform comprising a core 

25 and cladding. 
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The conventional methods, however, have a drawback 
such that the optical fiber fabricated from the glass 
preform surfers frcsn influence of light eJssorption by 
hydroxy 1 groups even if all of the core material, ms 
5 surface layer and the cladding material are thoroughly 

dehydrated. .Thus, it is dirticult to produce a single mode 
optical fiber having low attenuation of light transmission 
in a wavelength range near a wavelength of 1.3 micrometers, 
which is close to a wavelength of 1.39 micrometers at which 

10 the large absorption peak by the hydrogen groups appear. 
This may be due to the fact that, in the initial stage of 
depositing the fine glass particles on the core rod by the 
flame hydrolysis, the core material is heated by the oxy- 
hydrogen flame and the hydroxyl groups diffuse from the core 

15 surface into the core inside. 

One object of the invention is to provide a glass 
preform from which a single mode optical fiber comprising a 
core and a cladding and having greatly diminished attenua- 
20 tion of light transmission due to the hydroxyl groups is 
fcUbricated. 

Another object of the invention is to provide a 
process for producing a glass preterm from which a single 
mode optical fiber ccanprising a core and a cladding and 
25 having greatly diminished attenuation of light transmission 
due to the hydroxyl groups is fabricated. 

Accordingly, the present invention provides a 
method for producing a glass preform for a single mode 
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optical fiber comprising a core and a cladding, which method 
comprises depositing fine glass particle of a glass raw 
material on a periphery of a cylindrical seed member, for 
example, a rod or a tube having a smooth and clean outer 
5 surface by flame hydrolysis to form a soot of the fine glass 
material, pulling our the seed member from the soot, inser- 
ting a core glass rod in a hollow portion of the soot and 
dehydrating and sintering a complex of a core rod and a 
cladding, optionally with selectively adding an additive to 
10 the cladding, to produce a glass preform. 

Fig. 1 shows a distribution of refractive index of 
the optical fiber fabricated from the glass preform which is 
produced in Example according to the present invention, and 
15 Fig. 2 shows a distribution of refractive index of 

the glass prefoinn produced in Example according to the 
present invention. 

As described above, the method of the present 
20 invention comprises forming a soot of fine glass particles 
in the form of a tube, inserting a core glass rod in the 
hollow portion of the soot tube to form a complex- of the 
core and the cladding and dehydrating and sintering the 
complex in a suitable atmosphere to melt it to produce a 
25 glass preform. In the sintering step, an additive is 
optionally added selectively to the cladding. From the 
glass preform produced by the method of the invention, a 
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single mode optical tiber is fabricated by a per se conven- 
tional method. 

Since the core glass rod is inserted after the 
formation of the soot: tube, i.e. the cladding m the method 
of the invention, the diffusion of the hydroxy 1 groups into 
the core is prevented, which is encountered in the step for 
depositing the cladding on the core in the conventional 
methods. The hydroxyl groups adhered to or contained in the 
soot tube are coinpletely removed in the hydrating and 
sintering step. 

One of the conventional methods comprises forming 
a soot which comprises a core and a cladding by depositing 
fine glass particles on a seed rod and sintering and melting 
the soot to obtain a glass preform. However, by this 
method, any additive cannot be selectively added to the 
cladding in the sintering step. On the contrary, by the 
present method, an additive can be selectively added to the 
cladding so as to produce the glass preform from which a 
single optical fiber comprising a core 1 made of pure SiOj, 
a cladding 2 made of fluorine-containing SLO^ and a jacket 3 
made of pure quartz and having a distribution of the refrac- 
tive index as shown in Fig. l and suffering no influence of 
absorption by the hydroxy groups is fabricated. 

As the seed member, a rod or a tube of quartz 
glass, carbon, a metal such as aluminum is used. The outer 
periphery of the seed member is smoothed and cleaned in a 
suitable manner for the material of the member. For exam- 
ple, in case of a glass member, its surface is mechanically 
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ground and flame polished with an oxyhydrogen flame or the 
like. In case of a carbon or metal member, it is ground 
with a lathe and abrased with a fine abrasive paper or 
abrasive . 

The core glass rod is preferably a pure silica rod 
and preferably polished and drawn to a predetermined outer 
diameter with a plasma flame since it reduces an amount of 
residual water. 

On the periphery of the seed member, the fine 
glass particles are deposited by flame hydrolyzing the glass 
raw material to form the soot. Flame hydrolysis may be 
carried out under substantially the same conditions as in 
the conventional method. Specific examples of the glass raw 
material are SiCl^, GeCl^, etc. Outer diameter of the thus 
produced soot is preferably from 100 to 200 mm. 

Then, the seed member is pulled out to form the 
tube-like soot. In the hollow portion of the soot, the core 
glass rod is inserted to form this complex of the core and 
the soot, namely the cladding, and the complex is dehydrated 
and sintered in a suitable atmosphere to form the glass 
preform comprising the core and the cladding. The sintering 
is carried out in the . same manner as in the conventional 
method. For example, the complex is sintered in an atmos- 
phere of an inert gas (e.g. helium) at a temperature of from 
1,300 to 1,700, preferably from 1,400 to 1,700. To add the 
additive to the cladding, the atmosphere contains the 
additive. The additive may be any of conventionally used 
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ones (e.g. SFg, CF^, CCi2F2, SiF^, BF^, BCI3, etc.). 
Preferred conditions are shown in Example described below. 

The glass preform is drawn by a per se conven- 
tional method to fabricate an optical fiber comprising the 
core and the cladding. 

The glass preform may be provided with: a jacket 
tube and melt to produce a core/cladding/ jacket complex, 
which is drawn to produce an optical fiber comprising the 
core, the cladding and the jacket. 

The present invention will be explained in detail 
by following Examples. 

Exeonple 

A quartz glass rod of 8 mm in outer diameter was 
flame polished to sinooth its surface and used as a seed 
member. 

SiCl^ was introduced in and hydrolized by an 
oxyhydrogen flame jetted on the surface' of the seed member, 
which rotated around its axis and travelled horizontally, 
and the formed fine glass particles of SiO, were deposited 
on the periphery of the seed member to form a soot of 180 mm 
in outer diameter. Then, the seed member was pulled out to 
form the tube- like soot. 

Separately, a pure silica rod of 8 mm in diameter 
was flame polished by the plasma flame and inserted in the 
hollow portion of the soot to produce a complex of the pure 
silica rod and the tufae~like soot. 

The thus produced complex was dehydrated and added 
with fluorine in a stream of a mixture of helium at 5,000 
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ml/min., chlorine at 50 ml/min. and SF- at 200 ml/min. at 

0 

l/SOCC at a lowering speed of 3 mm/min. Then, the complex 
was sintered in a helium stream at 10,000 ml/min. at 1,650'C 
at a lowering speed of 4 mm/min. to made it transparent. 
5 The thus produced transparent glass preform had a 

distribution of the refractive index as shown in Fig. 2, in 
which the difference between the refractive indexes of the 
core and the cladding is 0.30 and the ratio of the diameter 
of the cladding and that of the core is 8.0. 
0 Around the glass preform, as a jacket, a quartz 

tube was covered and the core/cladding/jacket complex was 
drawn at 2,100»C to fabricate an optical fiber of 125 micro- 
nteters in outer diameter, 56 micrometers in cladding dia- 
meter and 7 micrometers in core diameter having a distri- 
5 bution of the refractive index as shown in Fig. 1. 

The attenuation of light transmission of the thus 
produced optical fibei was about 1 dB/km at a wavelength of 
1.3 micrometer, which means that the optical fiber is an 
excellent single mode optical fiber. 
0 Comparative Example 

As the seed material, the same pure silica rod as 
used in Example was used. Around the seed material, the 
fine glass particle was deposited in the same manner as in 
Example. The thus formed complex was dehydrated and added 
with fluorine in' the same manner as in Example to produce a 
glass preform, from which an optical fiber was fabricated in 
.the same manner as in Example. The attenuation of the light 
transmission due to absorption by the hydroxyl groups at a 
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wavelength of 1.39 micrometer 
that at the wavelength of 1.3 

diS/km due to the influence of 
micrometer . 



was more than 50 dS/km «rd 
micrometer was more than 2 
the absorption peak at 1.39 
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CLAIMS 



1. A method for producing a glass preform for a 
single mode optical fiber comprising a core and a cladding, 
which method comprises depositing fine glass particle of a 
glass raw material on a periphery of a cylindrical seed 

5 member having a smooth and clean outer surface by flame 
hydrolysis to form a soot of the fine glass material, 
pulling out the seed member from the soot, inserting a core 
glass rod in a hollow portion of the soot and dehydrating 
and sintering a complex of a core rod and a cladding to 
10. produce a glass preform. 

2. A method according to claim 1, wherein the 
complex of the core and the cladding is sintered in an 
atmosphere comprising an additive to add it to the cladding. 



15 



20 



3. A method according to claim 2, wherein the 
additive is a fluorine-containing compound and fluorine is 
added to the cladding. 

4. A method according to claim 1, wherein the seed 
member is a rod or a tube made of a material selected from 
the group consisting of quartz glass, carbon and aluminum. 



■ • 5 . A method according to claim 1 , wherein th^e core 
25 glass rod is made of pure silica glass. 
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6. A method according to claim 1, which further 
comprises providing a jacket around the complex of the core 
and the cladding. 

7 . A method according to claim 6 , wherein the 
jacket is a quarrz tube. 
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Radial direction 
of optical fiber 



Fig, 2 
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Radiol direction 
of glass preform 



